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(54) SECONDARY BATTERY AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alkaline 
secondary battery of high discharge/charge efficiency, a 
long cycle life and a high capacity, and to provide its 
manufacturing method. 

SOLUTION: A secondary battery and its manufacturing 
method in which the surface of magnesium-nickel alloy 
that contains a phase having an amorphous phase which 
constitutes a negative electrode 102 does not dissolve 
in aqueous solution of hydroxide of alkali metal and is 
stable, and inhibits the progress of formation reaction of 
magnesium hydroxide by the contact between 
magnesium-nickel alloy and aqueous solution of 
hydroxide of alkali metal, and is covered by a covering 
layer 101 that is composed of insulating material through 
which the pass of hydrogen or hydrogen ion is possible. 
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Til, #a*«W*fJIBS*iK»*7 5y^^a^v^n5. 
[0 0 6 4] 

Uttttl 1*^11 *-Ctt*3SiJ§©*ttroJ&*# 

[0 0 6 5] HJfeM 1 20 
(1) **ftK£&ft>MI[ 

^ yv'aE(TO - 7^v'|)A-=»/^A'^#Mg! N i 
$ b , IO^p V£TF©= v tr/u®Zii;ui£ 

T'l : ltS-g-U SMtf-^/MCT, T^=?V#ffl 
©flDjggT- 2 R$Mft# Lt, ^ v"> A - 
= y »6nfc-frA»*l4, 16IC 

7H1-xm®Vr?-'r-\>frti#&Wm&ZG-f5Zb&fr 
a»ofc. r 5 LT#ttlfc^-^*^, 7*5 = *At& 
StcSrlPMttOT^^^^-^y^A^AOV^S/ 30 
<tJ*7cm\Z.ttLX 1 : 4<?5Jl^-H:T-S-a-L, 
$ywc:t\ 7;^'y#l5Ti OG©JoiIgT-i 5 3ffl 
ffiiLT, ^*->?A- = y^/l'-7A'5 = £■&£■£■ 

[0 0 6 6] gijii, ±|a^T'#fetlfc-r^->^A- 
= 9^-7^5 =!? A«^M**lil!lOllWKCtl[ 
1M (W/PyF;H ©*8ftyf!>ALi 
OH£-£#Lfc7M (**/!) y h*) ©zkg&ffc;;* J> !7 40 
AKOH«il;gjtL> 6 CC^PfiUT 1 5R#ffi£ 
f&S-frfcfc, *?fcS£*ilU CuKolI©l£ftX« 

L7c„ 13 7 (CttSffift 2 0 = 1 8 . 6°}3j:tf38. 0 
° WiaiC^S1-57KSI{k^^^*i>.Mg (OH) ,ffi 

Mft»U-Ct, JkSWfr^-^fr^Mg (OH) ,«m 
(DIhIJt fcW l4K.it> "bftft^fc. Sfc, H7t»±«W 
Siro^lt, gffci-, 7^5 = i )A-v^->')aS 
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[0 0 6 7] (2) Att^fm 

( 1 ) T*# ^--> *J>. — — y ^r/U-7* 5 = £ 

j^m-B-mm^ mmmubLxomnmim^m 

*|:MLT1 : 3<D**Jt?»£-U 2 h 

©^^T?«#*nfc«ltt*«#4: UTHIBi-5. 

*K -C * 5 ±E*£# *a * *ifc*3S £ fc 5 . 

[0 0 6 8]. (3) AScofeig 

(2) -eflsHLfcAii*, m«M{cfflv^5fcwtPC7 

AS© x»@iff£*f £&fc»*S:h,57n-K 
<cIhIJt t ■ - 9 RtffflroBSr f - ? ▼ ^* -> a 

- T* ? = * a ^TkSWfc* t if * S tt 5 @Sf bf - ^ 

[0 0 6 9] (4) IEffi©f^SS 
*IMt= y *"A*fr 9 2 fi*%, Kflja^A' 8 fi*% 

0. 5Sfi%©*^£fflV'>T'-:— * h£#3 0 
-*hfc*3l. 5 mm, WfSfct) 4 0 0 g/m 
' , M2 0 05^ny, «9 5%OfM--^ 
A«RWH«#U 12 0tlCtlftP«Lf: 0 # 
P>tlfctt*If4, MELT)¥££0. SmmtCHSLy-c. 

[0070] (5) nftmomu 

1M (WDyF^l ©*g{t!)f^AL iOHSrt 
tLfc, 7M OTK^ib* U ^AKO 

[0 0 7 1] (6) fcnmM 

[0 0 7 2] ( 7 ) m?t!l©ffi^.AlT 
E1SI53 0 5iCl1i3 0 3 tt/^-^&jfAL, 

T'n ev^Krajr**? h 3 o 6StS*l, sfg^^a 

AU AH3 0 1 Sr-t^u- ?©±t«SLs iE«3 0 

3 1*^3 o i ffli,cmtim*frz> x.o\m3 ^t^^ 

[0 0 7 3] *JI0iJ 2 

Ultfflliro (1) l-*3V^T, «Tco*ifelc:T*ffi©7K* 
[0 0 74] ( 1 ) 7K*KjR^©K§a 

Si o 5^o>^T©=?'^*^*r j e*Jt;T-i : ncii 
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a*T?3 OB»n»#LT, v^v^A-ny-Jr/l^^ 

*£#*Itte©^*S'y-A-=y*/l^&ro-T^*->' 
1LT> -r ^ £ A - = y >TA>- TA> ? = ? Afe-g-ft 

10 0 7 5] %Mm 3 

msm© (i) wsiot. &>T<nmm&x*mmL-tzu 

ioo76] ( i ) 7mwm&&<owm 
nm9t.wimK.xrmu m^xmhtitznm^ o 

* 7 -y^^TOv ^->9A- = y >r^M g ! N i 

ST 1 7 G © JPiSSt 5 2 ttRHSft LT. 2N& ^ 20 

* *yt? J*-- y r 5 LTftfcitfc 

y ^-7A-7/l-S = y-A (5 0:5 0) £ 
Wt©-^ * A- = y ir>u£&(D^ 7 

^•^ATcitMUtl : 4©JSmt:TiS"g-U iSM*' 
— /U^^UCT, T/U=f>#ia^Tl 0GroADjiSt?l 5 

[0 0 7 7] HJ60J4 
[0 0 7 8] 5 

■mmw (3) ic*5^t, iiiTwASro^a^^Lfc 

[0 0 7 9] (3) Affitf^S 

arnn (2) -ef^RufcAfi*, 0. 06M (*/u 

/^y Wl/) flSftv^^MgCh , 0. 0 3 
M {^>V/^)y\)V) OfggfMi^ANa.SO, , 
0 . 0 0 2M y ©^7k*-t h U ? A 

NaHCOs fc^ffLfcS^TkSiKWtfllU 3 0^ 40 

[0 0 8 0] ftS«©*«©**S!*^WMiK:J:a« 

£&%rt-mmu-tf£#tf;<DBLmiWi$.&ixx 

i^:i^ofc„ *JJfc±1E«!fa*fl=T»*i*M 
Ma Lit 1 0©5E3ll»«fRtf xauaw fe , 

* 5 r. i ^ifitis $ *Lfc. 

[ 0 0 8 1 ] HJfe0!l 6 

Hffifljl© (3) Kfc^T, JWToAlSoSaaSrifeLfc 50 
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[0 0 8 2] ( 3 ) A®©*!^ 
HJfcflll© (2) -C^SLfc^SSr^ 2. 0M 
D^h^) W*SfbtH)7ANaOH, 0. 8M 
tf)Sft!)f^LiCK 0. 2 5M 

(^7U/!> y h/lO ©SSS^hy^ANa^ S i O, £ 
*#Lfc*****fc«itU 8 0°CT-3 O^TOIL 

[0 0 8 3] &am©£11©£S§!«TSg$[fi£(cJ;5#L 
ttL i»2%, S ift2%4r*#i"5^^->^A-7 

/u* h y ^A-y^r>A-amw*fp^-g-K 

[0 0 8 4] *J£$I 7 

JSifeWi© (3) icis^T, KTro^iojiai^iLf; 

[0 0 8 5] (3) AHO&ta 
HjfcWl© (2) T'fflLfcAI^> 1. 0M (*^/ 
P 5- W>) ©HW/l'V^CaCh , 0. 0 3M 

(^e/U/y y h/U) OTK^b-t" h y £ AN a OH^M 

[0 0 8 6] &aft0ft&ro££Mtt?&tt£(£J:£tt 

asfc>4»ofc. *fc s su^ita^a^T-fiNfrfl^aLfc 

-t-hy !7A-*/u->^A07kfn^lt^^b^5.r 
[0 0 8 7] HJ£0iJ 8 

H*0U© (3) Kfci^T, UT'Dfimn'&miMLtc 

zkzm\,^xgMMi trnmizLxmrnzimLtz, 

[0 0 8 8] ( 3 ) AJKD^a 
gMmin (2) -Cf^SJLfc^SSrv 1. 0M 
y y h/W) OTR&tfty fV^L i OH, 1. 0M (W 
/y y h/V) (DffimX y -7AKNO a 4r$*Ufcja-&* 

7 51C-C3 o^M*aatfca, ^^-^ 

[0 0 8 9] «yS«OAffi©^Effl«^-«*«CJ:5« 
t4«lfefb^*S:**r5» ■v^-^v'^A — 7/1^5 — "?A 

-y^-7A-*y <?A©7Kft*^-iWb**»e>'a:5r.tas 

[0 0 9 0] HJgffl 9 

»|1© (1) . (2) , (3) (cfe^T, WT©^ 
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[0 0 9 1] ( l ) *SfUK£40>M8 

T'l : HCSS^U T/U=fV#ia 
»T17G ©JDiSST- 2 $IH&# t-C, # B B B JCtt<^ ^ 

[0092] (2) AffirofEM 

(1) T#feftfc^*i^^--y^/^&$*£> 10 

U eSUriEJKfflO^^^ft-Cl 2 t/cm 2 
[0 0 9 3] (3) ftHwMS 

3. om (w/yyf*) D ^akoh, 

0. 6M (WP^W ©WWy^AKF, 0. 
2M y hA-) CD^A/K^MJ ^Na, PO 

, N 0. 4M (WDyW ©zkgtfbTA- 5 - * i» 
Al (OH) tt, 5fe© 

(2) TPJ(Lfc^*S'£A-:^^l'£-&©«««: 20 

t»it?&£2 OmA/cm't'l^liU, H 

[0 0 9 4] &S«©*ffiroX»|IItf#W<&*S**»S>* 
-r 7* > V A - 7 A 5 = £ A (7>*ft&-£-®ftfc<Kl 

[0 0 9 5] HJfetfl 1 0 

HJS#J9© (3) (cfcV^T^ J^TOfttiO^a^L/t 

[0 0 9 6] ( 3 ) A^^feS 30 
m&T^-V*. (NH, ) 2 SO. : 30g, fi^n 
A^tMi^K. Cn O, : 30g, TV^-^TtR 
2. 5mK -fiVX^ll (y-yh^) ©I^« 

ft<0 (2) ^|||8Lfc^*S'pA- = y4M'£-&©ti 

20mA/cm ! T*mffiItL 

[0097] *yift©fttt©xiftiE]Sr#$r©tt*a»e>, 

[0 0 9 8] UteW 1 1 
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\io (5) ic^x, sxTo&fRm&m^itzt 

[0 0 9 9] (5) 

1M (*^/!) y hA) ©Tkgtfty f^AL i OHX.tf 
0. 1M (WJj'W^ «7/W5ytth^AN 
a A 1 02£-a^Lfc, 7M (^V/U -7 hM ©*&$ 
fcio ]) »AKOH**«Sr«#HftK:ftfflUfc. 
[0100] Jtg^J 1 

HJS«9tC*5^T, (3) (D%M<O^M^y&i-Z. kte 
[0 10 1] im. 9 (1) ©*ffT?»t,iXfc* 

ffiffli"5s im (*/u/yyhA0 W7k6t{ky f)AL 
i OH^-a*Lfc7M (WPyt-'l') ©*8Kfc;* U 
^AKOH*jg?Ktft*U, 6 CCfcMfiL-Cl 5B#Ffl 
KJE *i5t!£jSU CuKaliOEAXffl 

^Lfc„ H 8 ia±lEliff:ft 2 6 = 1 8. 6° fc^U^ 8. 

o° ftifitssai-a^fls^^-^^AMg (OH) , 

*i-5fc» ^^i'^Mg (OH) 2 »Ji©|Hl 

[0102] (AH) ©£5ttt©f¥<ffi 

idt^ i a» h nmm 1 o &i>'jti&#i 1 1 ro-©itfwis 
■tf*jafp»u, a* Lfc***, wtL£&% 

ssiwcuKa i unit?* xmmx © 

^S^tt^LT, 09t ft 2 0 = 3 8 . 0° ttififcJSSW 
S^SMk-^^pAMg (OH) 2 co[HlSTt'-^3Sg 

1 0(DA@l-«m-rS*^b^^->[>A(75[Hl5ff 

JiCtkftfc. 
[0 10 3] ftjs, *3PJ#<b©W3ST*t;i> 

[0 10 4] 
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HM«91/it«£M 



0.28 



0.30 



0.33 



0.19 



0.09 



[0105] i ogS^?)> #3PJ3©«;41 (A 

[0 10 6] ^Jfe#iJ4<7>A1l('ttmiMa?:lS^^^ofc 

<d-7 a- r>v ~ = * A*^*sMb*icj»* $ n 
[0107] m?&©#i4ffffi 

atWRiUTtt, SaTT?10«fM* (0. 1C) © 



Jh^FlBI*: 1 NPM» J&*l±2 ORtffl* (0. 0 5C) 
«*-efrV*M:«ff4:0. 9Vt U #tS»7S©tt± 

£ft£f+S>JLfc„ 

[0 10 8] ^JSWroftftSr^lKti-amftoSFflii: t 

oit-Y^^iroftitsi^ts 1 o-tj t^ston. 
m^swit*^ s.t/Jttsw 1 o 1 >? iv^nimM 

»rtt»*©lfc*trff«Lfc. f¥fliite*Sr*2t*t» 
fc. 

[0 10 9] 
[*2] 
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HUM cja jgL LL» 

ioiM?/i/a/iiM*;i'B 






0.87 


1.58 


mm 2 


0.87 


1.53 


mmm 


0.86 


1.54 


Hffifll4 


0.86 


1.42 




0.84 


1.44 




0.80 


1.33 




0.81 


1.33 


ms.m 


0.82 


1.37 




0.89 


1.53 


tarn™ 


0.88 


1.47 




0.92 


1.60 




0.48 





[Olio] 3SttffiliJfc«fl©«&©tiH4£Jfci&Lfc± 
«Ht1"5r t»t*6r fc#t>*»ofc. ftft, HUSH© 
[oiii] SH^J4©*iteT*(i, ttKtt«8frlfcS& 



[0112] *fc. H1S0!I1 loSifeclFI^t), 
[0113] Hte#J 1 2 

SJS#iJ9(-fcv^T, *tv? (3) ©Affi©&3i£&© 
[0 114] (3) ftffateg 



t tr^f/M^^ y u- htr^ y/i^£* 

LT^e/Ht-C 1 %©^UV:7"y a— /US?,* ^Dl-- 
hSrSttbfcftv S^H^JibT2, 2' -TV-4 

«**rl"»IHIiWbTa'frfta*«IRrti:*r]ewL, IS 

[0115] s&k, 7kiWb*y #t 

[oii6] n»n 2<DmttL*. mmmi^bm-mm 
40 1 1 titmn tm&tewffixm^x, lowm 

©JMW*oH:**rfF«Lfctt», Jttttffli*i. ofc 
LTMt&ft Lfc*d\ 1 . 5 6 X'h <0 , &S£i:©{g;T 

[0117] mkMK>Acoff!ST»ALfc*«notk 
art asflw Lfc„ 

[0 118] 

[*W©3b»] £l±»WLfcJ:5K, Mfltliitf, 
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[0 119] ft*5, y£%W<D-frWM(DnMfflk LTii 
[0 12 0] #3&BJ©lgit#&£/[!v^Ui, 7* 

[mi] *«wo-*«»o-««:*i«»fiBH-e* 
6. 

[0 2] Wfr*t«*WiBH"C*>S. 
[IH 3] ^S:*i-»rffiBlt?fcS. 
[04] 9A^CH1*»«*o— *ltr*i">riSH"e 

[0 5] 3imm©-#l£*-f»rffi0T-fc5 D 
[B6]'Hltfliro (l) T^bftfc^MIKte©-^* 
is a - =. y XiUa]^ y - h *r#Sff 

flsiWr (teaatr) ©x^iatff^-Y-htJt^LT^Lfcia 

[07] glttil 1 CO ( 1 ) W«kf^T# b ^ v- 1? 

[0 8] (l) ©»ff-c»bixfc*4W^^ 
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* 1 0 1 $£1 

10 2 AH 

10 3 jEH 

104 jir^te^W 

1 0 5 AHffi* 

10 6 jESNHT- 

10 7 mif (ttfito/^v^) 
2 0 0 

2 0 1 ^*v^A-=5/^/U-g-&|&5fc 

10 2 0 2 SStt^g 

203 mmmmu 

204 «« (AH) tmm 

2 0 5 MRiftft: (AS) 

301, 403, 501 AH 

303, 406, 503 IEH 

302, 407, 507 ^iHS^Sft (lUfff ■ 

5 0 9 Wfc/^S?^ («tt) 

304, 408, 505 AHS^f- 
20 3 0 5 , 4 0 9 , 5 0 6 iEffi*^ 

4 0 1, 5 0 0 AHA^ft 

402 astm 1 

4 0 5 (fittft) 1 

4 0 1, 5 0 0 AH*** 
4 0 4 3EH*II* 
4 11 

412 ah y - K 

413 hh y — K 

4 14, 514 

30 3 0 6,4 1 0 1f*try V 



[02] 

202 awa 



i, a - „ *r A^fetfcfc 

, 201 

204 
1 205 



im3] 




-f^GSK* 302 



7"^ 



303 JBS 



305 jEffife 
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[01] 



[04] 



ids &m*&* 



106 JEffiSB^ 



nm io2 




104 



103 JES 



107 C'^S>>^) 



414 

409 T£m*+v? GESSHF*) 
413 jEKlP-K 

410 h 
411 *fe«« 
403 fi« 
405 lEffi 




412 ff9-F 

• 408 fits* rasam 



500 &mtm 



[07] 



506 jBffiflH 1 
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[06] . 



^nA^V. 



o :Mg«Ni 
• :Ni 
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2 0 <■ > 



[08] 



▲ : Mg COH) fl 
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(snint.ci. 7 wwe* fi t-^-k (#*) 
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FF04 
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